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Abstract
Commercial Passenger Fishing Vessel (CPFV) logs were analyzed to determine the'degree
of sea lion interactions in the CPFV fishery. From 1994 to 1996, sea lions depredated over
152,000 fish representing more than 40 different species. Although the depredation total
seems high, it is still less than 10% of the fish caught by anglers. In southern California, sea
lions primarily depredated California barracuda and mackerels, while in central and northern
California, they depredated salmonids. Depredations in central and northern California were
seasonal with most occurring during March and April. Southern California depredations
occurred year-round with a majority from May through September. Sea lions directly affect
CPFV fishing by consuming bait and chum and depredating hooked fish that are being reeled
in. As sea lion populations continue to increase we would expect to' see an increase in the
number and degree of CPFV interactions and depredations.
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Introduction
There are numerous interactions and
depredations between pinnipeds (sea lions
and seals) and fish caught by recreational
anglers. Miller et ale (1983) first
documented recreational fishing interactions
and depredations in 1979 and 1980 as part of
a contractual obligation to the National
Marine Fisheries Service (NMFS) in which
they investigated all marine ~ammal
(pinniped and cetacean) involvement in both
commercial and recreational fisheries
throughout California. They also found the
California sea lion (Zalophus californianus)
to be the species most commonly involved in
CPFV interactions.
Since Miller et ale (1983), no statewide
pinniped-fisllery interaction data was
collected until 1994 and 1995, when
Commercial Passenger Fishing Vessel
(CPFV) logbooks and the California
Department of Fish and Game (CDFG)
Ocean Salmon Project (OSP) incorporated
pinniped losses in their data fields. CPFV
logbooks! are filled out and submitted by
CPFV skippers. In 1994, the logbook format
was changed and a "lost to seals2 " field was
added. Altllough fishing logs may not
provide an exact account of fishing activity,
they generally provide a relative index of
fishing activity. The asp estimates annual
landings, fishing effort, and pinniped
interactions in California's commercial
salmon troll and recreational (CPFV and
skiff) salmon fisheries. asp data provides
the best source of information for pinniped-
salmonid fIshery interactions, and individuals
1 Fish and Game Code of California, §7923, and
California Code of Regulations, Title 14, §225.7
2 "Seals" is a universal tenn; it is not intended to
differentiate between sea lions or harbor seals.
2
seeking information specifically on pinniped-
salmonid interactions are encouraged to
contact asp.
This report is intended to illustrate and
compare the degree and seasonality of all
CPFV-sea lion interactions in southern,
central, and northern California and to show
the diversity in fish species taken in each
area.
_ Methods
Data was obtained from CPFV fishing
logs. CPFV logs are managed by the Marine
Fisheries Statistic Unit (MFSU) in Long
Beach and are edited by biologists from the
Logbook Unit. The logs detail fishing
activities (date, area fished, number of
anglers, time fished) for each fishing trip.
For 1995 and 1996, fishing logs were
scanned into a computerized database where
questionable data were flagged, edited,
corrected by biologists, and re-entered into
the system. Logs from 1994 were hand-
entered into the database (by MFSU and
logbook unit personnel).
I analyzed the computerized log database
using dBase IV (ver. 1.5) and Quattro Pro
(ver. 6.0). to determine the total numbers and
species of fish taken by sea lions and the
proportion of depredated trips relative to total
trips (by month and region). Comparisons
were made for 1994, 1995, and 1996. A
"depredated trip" was defined as a trip where
at least one fish was reported taken by
"seals". Records were separated into two
regions, southern California and
central/northern California, based on CDFG
fishing block location. Southern California
records included trips that fished south of
Point Conception (blocks greater than 650)
while central/northern California records
included trips that fished north of Point
Conception (blocks less than 651).
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and 1996 (Table 5; Figures 10, 11, and 12).
Results
Discussion
I analyzed 292,178 log entries
representing 322 different boats and 87,853
trips. Over the three year period, sea lions
depredated over 152,000 fish representing
more than 40 different species and species
groups. In southern California, mackerels
(Pacific and unspecified) and California
barracuda comprised over 75% (1994),84%
(1995), and 76% (1996) of all fish taken
(Tables 1, 2, and 3, respectively), while ia,,-
central and northern California, salmon were
taken most often, 83 % (1994), 88 % (1995),
and 89% (1996) (fables 1, 2, and 3). When
compared to total angler catch (kept + thrown
back+depredated) sea lions took 3.0% to
6.9% of the salmon caught by anglers, 4.3 %
to 6.6% of caught barracuda, and 3.0% to
5.4% of caught mackerel (fable 4). Most
fish were taken during March and April in
central and northern California and in May
through September in southern California
(Figures 1,2, and 3).
Southern California had the majority of
.fishing trips (61 % for 1994, 65 % for 1995,
and 71 % for 1996) and, consequently,
depredated trips (66 % for 1994, 62 % for
1995, and 67 % for 1996) (Table 5). On a
statewide basis, sea lions depredated an
average of 12 % of the total CPFV trips (11 %
for 1994, 12% for 1995 and 14% for 1996).
When examined on a monthly basis, the
greatest number of depredated trips occurred
in May and June for southern California, and
from March through August for
central/northern California (Figures 4, 5, and
6) . The number of depredated trips relative
to total trips (% depredated trips) peaked in
May for southern California and in March
and April for central/northern California
(Figures 7,8, and 9). Central/northern
California experienced a higher degree of
depredated trips relative to total trips in 1995
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In California there are six species of
pinnipeds; Steller or northern sea lions
(Eumetopias jubatus), northern fur seals
(Callorhinus ursinus), Guadalupe fur seals
(Arctocephalus townsendz), California sea
lions, Pacific harbor seals (Phoca vitulina
richardsz) and northern elephant seals
(Mirounga angustirostris). The last three are
most numerous and are commonly seen on
our coastline. Although harbor seals have
been known to interact with California I s
recreational fisheries, California sea lions are
the primary species involved in CPFV
interactions (Miller et ale 1983). Sea lions
directly affect CPFV fishing by consuming
bait and chum and depredating hooked fish
that are being reeled in (Miller et ale 1983).
The presence of sea lions in the vicinity of a
CPFV is said to stop fish from feeding and
often scare them away. Miller et ale (1983)
found that fewer fish were caught by CPFVs
wIlen a sea lion was merely present in the
fishing area. Consequently, when sea lions
are present, skippers frequently move the
boats to other fishing areas resulting in
additional fuel costs and loss of fishing time.
Skippers also try to rid their boats of the
animals by passing close to other fishing
vessels in hopes of shifting the sea lions'
attention towards fishing activity on the other
vessel (Miller et ale 1983). Typically,
anglers rarely witness sea lions taking fish.
tnstead, sea lions maintain a safe distance
from the boat until an angler hooks a fish,
depredate the fish underwater, and resurface
at some safe distance consume their catch
(Hanan et ale 1989). Besides fish, anglers
also lose gear. In many instances, anglers
never have an opportunity to catch fish
because sea lions consume the bait as soon as
it is dropped into the water. Various
methods, such as "seal bombs" and acoustic
deterrents have been used to discourage or
prevent sea lions from taking fish, but
without lasting success as sea lions habituate
or learn to avoid the devices.
Recreational marine fishing is an
important economic asset to the California
state economy. In 1989, the NMFS Marine
Recreational Fishery Statistics Survey
(MRFSS) estimated that anglers spent $796
million in California (Golden 1992). A
portion of this amount is spent in the CPFV
fishery. Sport anglers pay a fee to ride and
fish from CPFVs as these boats provide the
best opportunity for the average angler to
catch a variety of species. In central and
northern California,rockfish and salmon are
the most popular species and both dominate
the CPFV catch. Rockfish are typically
targeted for catch during the fall and winter
while salmon are targeted in the spring and
summer. In southern California, the CPFV
fleet targets mackerel, barracuda, kelp bass,
barred sand bass, halibut, bonito, and other
species. California sea lions depredate many
different species caught by sport anglers
aboard CPFVs (Tables 1, 2, and 3).
However, the actual numbers of fish taken by
sea lions is less than 10% of what the angler
catches. Although sea lions take a small
percentage of what anglers catch, their
presence impacts the CPFV fishery. CPFV
skippers claim that they lose customers who
have gotten frustrated by sea lions continually
taking their catch or interfering with fishing
operations. Modified sea lion behavior may
be responsible for some interactions and
depredations. The"rogue animal" concept
(Miller et aI. 1983) suggests that a majority
of CPFV/sea lion interactions and
depredations are caused by a small population
of sea lions that have learned to follow boats
and depredate hooked fish. Hanan et aI.
(1989) proposed that certain sea lions may be
attracted to the sound of particular boat
which the animals perceive as a "dinner
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bell". They also concludel'~ta'select ::.- -""NO _..
group of sea lions learned it was easier to
follow fishing boats and depredate a few big
sportfish, that they would normally be unable
to catch, than to catch a larger number of
smaller fish such as sardines and anchovies.
Unfortunately, there are no studies to validate
individual sea lions as "rogue" animals.
Central and northern California
experience seasonal sea lion depredations
primarily in the spring and summer (during
salmon season), while southern California
experiences them throughout the year, with a
peak in the spring. Relative to the total
number of trips, central and northern
California CPFV trips have a higher
percentage of depredated trips than southern
California. High percentages of depredated
trips also corresponded to the highest
numbers of fish taken. More salmon were
taken in March and April in central and
northern California than any other month
although there were more fishing trips in
May through September. The rise in
depredation rates (percent of depredated
trips) and numbers of fish taken in central
and northern California correspond to the sea
lion's northward and southward migration
patterns. Adult and sub-adult male sea lions
migrate north in July, after the breeding
season. Some may travel as far north as
British Columbia, Canada, while others
remain at haul-out sites in central and
northern California before returning south in
March to May.
In southern California, mackerel were
taken year round. The number of mackerel
taken declined when barracuda, a preferred
seasonal migratory species, became available
in May and June. During this time, the
depredation rates (percent of number of
depredated trips) increased, as did the
number of CPFV trips. Increased
depredation corresponds to the return of the
sea lions to their Channel Island breeding
grounds, but it also corresponds to the
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increase in CPFV trips for popular migratory-~' ·I:i:~~::~~~:t~ ~.r ·l:itetatarereited
speci~which are thought to be "highly
desirable'" to sea lions (Hanan et ale 1989).
Hanan et ale (1989) found a decrease in
depredation rates in San Diego from 1~84 to
1988 which they attributed to desirable fISh
species becoming less available as the study
proceeded (their study followed the 1983-84
EI Nino event). Southern California CPFV
data illustrated an increase in depredation
rates from 1994 to 1996 as well as an
incr.ease in the numbers ··of barracuda caught
by anglers (from 1994 to 1996). This could
be related either to the source of data as
skippers learned to utilize the new "lost to
seals" field or to continuing increases in the
numbers of sea lions.
California sea lions are the most abundant
pinniped in California. The population of sea
lions inhabiting the west coast of the United
States has increased rapidly in tile past 15
years and continues to increase. Abundance
estimates for 1994 (United States) place the
population between 161,000 to 181,000
individuals (Barlow et ale 1995). As sea
lions continue to increase we would expect to
see an increase in the number and degree of
CPFV interactions and depredatiol1s.
"
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Table 1. Fish species taken by sea lions, 1994
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So. CA species taken by "seals" Central & No. CA species taken by "seals"
# fish % of total # fish % of total
mackerels 19492 38.04 salmon 3022 82.61
barracuda 18981 37.05 rockfish 542 14.82
bonito 6370 12.43 lingcod 38 1.04
kelp bass 3559 6.95 halibut 35 0.96
yellowtail 1091 2.13 mackerels 8 0.22
sand bass 514 1.00 striped bass 8 0.22
rockfish 419 0,82 sharks 3 0.08
ocean whitefish 245 0.48 sanddab 1 0.03
halibut 166 0.32 flounder 1 0.03
white seabass 143 0.28 Total 3658
lingcod 70 0.14
tunas 63 0.12
halfmoon 43 0.08
sheephead 26 0.05
scorpionfish 22 0.04
I flounder 11 0.02
mahi mahi 6 0.01
cabezon 6 0.01
I croakers 4 0.01
sharks 3 0.01
others 2 0.00
Total 51236
6.
California sea lion interactions with CPFVs, 1994-1996
Table 2. Fish species taken by sea lions, 1995.
So.CA species taken by "seals" Central &No. CA species taken by "seals"
# fish Ok of total # fish 0/0 of total
barracuda 17377 48.91 salmon 5711 87.82
·mackerels 12407 34.92 rockfish 549 8.44
sand bass 1179 3.32 lingcod 128 1.97
kelp bass 962 2.71 mackerels 69 1.06
salmon 954 2.68 striped bass 18 0.28
bonito 953 2.68 halibut 11 0.17
rockfish 305 0.86 flounder 10 0.15
yellowtail 276 0.78 sharks 3 0.05
ocean whitefish 260 0.73 others 2 0.03
white seabass 195 0.55 sturgeon 2 0.03
halibut 153 0.43 Total~·
-
6503
tunas 124 0.35
croakers 108 0.30
scorpionfish 95 0.27
sheephead 55 0.15
halfmoon 48 0.14
others 37 0.10
lingcod 18 0.05
wahoo 6 0.02
sharks 6 0.02
jacksmelt 4 0.01
flounder 4 0.01
hake 3 0.01
blacksmith 2 0.01
cabezon 1 0.00
Total 35532
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Table 3. Fish species taken by sea lions, 1996.
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SO.CA species taken by "seals" Central & No. CA species taken by "seals"
# fish % of total # fish % of total
barracuda 18284 38.97 salmon 7329 89.40
mackerels 17893 38.14 rockfish 337 4.11
bonito 2507 5.34 mackerels 158 1.93
kelp bass 2410 5.14 lingcod 114 1.39
yellowtail 1911 4.07 tunas 100 1.22
sand bass 1109 2.36 striped bass 64 0.78
rockfish 1101 2.35 kelp bass 45 0.55
ocean whitefish 711 1.52 halibut 27 0.33
tunas 336 0.72 others 8 0.10
halibut 169 0.36 surfperch 5 0.06
sharks 128 0.27 hake 3 0.04
white seabass 93 0.20 croakers 3 0.04
sheephead 77 0.16 sharks 3 0.04
halfmoon 46 0.10 flounder 1 0.01
scorpionfish 46 0.10 barracuda 1 0.01
croakers 22 0.05 8198
lingcod 18 0.04
blacksmith 15 0.03
cabezon 15 0.03
flounder 11 0.02
mahimahi 9 0.02
sUrfperch 2 0.00
salmon 2 0.00
others 1 0.00
hake 1 0.00
Total 46917
8.
California sea lion interactions with CPFVs 1994-1996,
Table 4. Percent sea lion take compared to angler take (kept+thrown back+ depredated)
Species Year Sea lion take Angler take Percent by sea lions
Mackerel 1994 19,500 362,060 5.4%
1995 12,476 411,185 3.0%
1996 18,051 556,180 3.2%
Barracuda 1994 18,981 287,200 6.6%
1995 17,377 400,498 4.3%
1996 18,284 340,238 5.4%
Salmon 1994 3,022 102,468 3.0%
1995 6,665 172,098 3.9%
1996 7,331 106,127 6.9%
Table 5. Numbers of total CPFV trips and depredated trips for 1994, 1995, and 1996.
Total
CPFV trips Depred. trips
So. CA
CPFV trips Depred. trips
Cen./No. CA
CPFV trips Depred. trips
1994
1995
1996
27,315
30,212
30,625
3,117
3,701
4,175
16,701
19,694
21,641
9
2,054
2,301
2,813
10,614
10,518
8,894
1,063
1,400
1,362
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Figure 1. Number of fish depredated by California sea lions from CPFVs by month in 1994.
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Figure 2. Number of fish depredated by California sea lions from CPFVs by month in 1995.
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Figure 3. Number of fish depredated by California sea lions from CPFVs by month in 1996.
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Figure 4. Number of depredated CPFV trips in 1994. A "depredated trip" was defined as a trip where at
least one fish was reported taken by sea lions.
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Figure 5. Number of depredated CPFV trips in 1995. A "depredated trip" was defined as a trip where at
least one fish was reported taken by sea lions.
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Figure 6. Number of depredated CPFV trips in 1996. A "depredated trip" was defined as a trip where at
least one fish was reported taken by sea lions.
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Figure 7. Percent of depredated CPFV trips (number of depredated trips relative to total trips) in1994.
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Figure 8. Percent of depredated CPFV trips (number of depredated trips relative to total trips) in 1995.
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Figure 9. Percent of depredated CPFV trips (number of depredated trips relative to total trips) in 1996.
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Figure 10. Percent of depredated CPFV trips relative to total CPFV trips in 199,4.
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Figure 11. Percent of depredated CPFV trips relative to total CPFV trips in 1995.
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Figure 12. Percent of depredated CPFV trips relative to total CPFV trips in 1996.
